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Artificial Intelligence in Finance 
The Road Ahead 
 
 

 
“The most important general-purpose technology of our era is artificial intelligence, particularly machine 
learning (ML) — that is, the machine’s ability to keep improving its performance without humans having to 
explain exactly how to accomplish all the tasks it’s given. Within just the past few years machine learning has 
become far more effective and widely available. We can now build systems that learn how to perform tasks 
on their own.”   

Erik Brynjolfsson and Andrew McAfee, The Business of Artificial Intelligence 
Harvard Business Review 

 
 

▪ Artificial intelligence is reshaping how we work, interact and share information and content. AI 
technologies are increasingly being incorporated into many of our daily activities.  AI opportunities 
in financial services are broad-based addressing needs in risk assessment, financial analysis, 
portfolio management, credit approval process, know your client (KYC) & anti-money laundering 
(AML) systems, various operational and customer interaction processes and system/data security. 

 
▪ AI can present a threat to incumbent financial firms as well as create opportunities. A competitive 

challenge is that technology firms (Alibaba, Amazon, Apple, Baidu, Facebook, Google, IBM, 
Microsoft, Tencent and others) could expand their reach into financial services by leveraging their 
global presence, technical expertise, innovative platforms, customer data sets and brand loyalty. 

 
▪ Momentum for AI will continue to build as data becomes more available, algorithms improve, 

developer skill sets broaden and computing power accelerates. However, concerns about AI include 
limited transparency about how systems work, bias in application logic, data quality and negative 
impact to employment. 

 

 

Our report includes: 

• AI use cases in finance,  

• perspectives from market participants, 

• survey results with business decision makers and 

• informational videos (see page 5):  
- “The Master Algorithm: How the Quest for the 

Ultimate Learning Machine Will Remake Our 
World” - Pedro Domingos 

- “The State of Artificial Intelligence” - Andrew Ng 

- “The Future of Finance” - Milken Institute Global 
Conference 2018. 

http://www.futureperfectmachine.com/
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Why Artificial Intelligence in Finance 

Financial services is an information-intensive industry.  The strategic value of information was highlighted by 
Walter Wriston, CEO of Citicorp/Citibank from 1967 to 1984 (and fintech pioneer), when he stated that:  
 

“Information about money has become almost as important as money itself” 
 
Leveraging big data and more Information as a strategic tool should drive significant opportunities for AI 
adoption within the finance industry.  Factors supporting this view include the sector’s: 

1) access and use of large amounts of structured data which have been collected over many years,  
2) consistent data collection and archiving practices that are shared among industry participants,  
3) quantitative approach to business practices and operations, and  
4) historical need to maintain business data in an accurate and readily available fashion.   

 
Use cases in finance are broad-based. Areas where artificial intelligence techniques can be applied in the 
sector are broad-based and include risk assessment, financial analysis, portfolio management, credit approval 
process, know your client (KYC) & anti-money laundering (AML) systems, various operational and customer 
interaction processes as well as system/data security. 
 
Chart 1: Selected AI Opportunities in Finance 
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Decision Makers’ Views on AI Opportunities 
 

Given that financial activities are global and integrated to many facets of human interaction, the adoption of 
AI can introduce significant innovation and disruption within the industry. For this reason, startups, 
incumbent finance/banking organizations, and large Internet players are introducing new products and 
services driven by artificial intelligence and other technologies.  
 
To better understand how decision-makers in financial services view artificial intelligence, consider the 
financial industry survey results in table 1 and AI adoption and investment trends (by sector) in chart 2. 
 
Table 1: Surveys of Financial Service Decision-makers 

Source Description 

Euromoney and Baker & 
McKenzie survey 

2016 

- Survey of 424 senior executives from financial institutions, fintech firms and AI experts 
- Over 50% of respondents believe AI will materially impact on trading, financial analysis, 

risk assessment, credit assessment and portfolio management over the next three years. 

“Digital IQ”by PwC 
2017  

- Survey of senior executives worldwide.  
- Many business leaders understand the value of artificial intelligence 
- Most do not believe they were positioned to take advantage of the technology. 

“Winning with Digital 
Confidence” by PwC 
2017 

- 54% of respondents said they were making investments in AI 
- Only 20% said their organizations had the skills to succeed with this technology. 

Greenwich Associates 
survey 
2017 

- About 75% of financial firms will either explore and/or implement some form of artificial 
intelligence technology within the next year to analyze large data sets 

- 52% of respondents believe investment research analysts are the most likely employees 
to either work with or be replaced by some type of AI-based service. 

Source: Various 

Chart 2:  AI Adoption and Investment Trends (by sector) 
 

 

Source: McKinsey Global Institute AI adoption and use survey; McKinsey Global Institute analysis   
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A Brief Artificial Intelligence Primer 

Artificial intelligence (AI) includes a set of technologies that help applications simulate the intelligence of 
human’s actions of learning, perception and decision-making.   
When discussing AI concepts and capabilities, terms such as cognitive computing, machine intelligence, 
machine learning and deep learning are often used interchangeably as well. 
 
AI systems incorporate techniques such as sophisticated learning algorithms and language processing as they 
gather and analyze trends, patterns and data. The ultimate objective for AI systems is to provide solutions 
that can exceed the capacity of human intelligence by scaling beyond human physical and mental constraints. 
These solutions incorporate various technologies that interact together with services such as:  
 

1) machine learning - which are software capabilities that learn from their analysis and can make 
improvements over time, without additional programming,  

2) big data analytics - which collect, process and analyze large amounts of data, and  

3) Internet of Things - which includes diverse connected devices used to collect and communicate data.  
 
 
As the uses of these technologies and approaches become more pervasive, they will change how many 
human endeavors are pursued. To develop a better understanding on Artificial Intelligence dynamics, watch 
the videos accessible in table 2 below. 
 
 
Table 2: Videos on Artificial Intelligence Dynamics 

Description Click image to watch video 

The Master Algorithm: How the Quest for the Ultimate Learning Machine Will Remake 
Our World 
Pedro Domingos 
Professor at University of Washington and a researcher in machine learning 
(duration 01:06:43) 

 

 

The State of Artificial Intelligence 
Andrew Ng 
Former chief scientist at Baidu, Inc., an adjunct professor at Stanford University. Also. co-
founder and chairman of Coursera, an online education platform 
(duration 00:29:19) 

 

 

The Future of Finance (Milken Institute – Global Conference 2018) 

Participants share views on using technologies such as big data and artificial intelligence.  
 

Moderator John Foley, U.S. Editor, Reuters Breakingviews 
Speakers 
Michael DeAddio - WorldQuant, LLC,  Kelsey Gunderson - BMO Financial Group, 
Paul Hamill - Citadel Securities,  Ali-Milan Nekmouche - Two Sigma Investments, 
Lara Warner - Credit Suisse 
(duration:00: 55:59) 

 

  

https://www.youtube.com/watch?v=8Ppqep-KAYI
https://www.youtube.com/watch?v=NKpuX_yzdYs
https://youtu.be/S5Od8SjfxL4
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Selected AI Use Cases in Finance  

AI capabilities have been pursued since humans began seeking better ways to improve computational 
processes. Within financial services, commercial AI use  is only a few decades old.  Today, AI is being used by 
incumbent players and, as chart 3 presents, the opportunity is attracting many innovators.   
 
Chart 3: AI in Fintech Market Map 

 

Source: CB Insights 

 

The following are several  examples of how AI is being applied within the financial services industry. 
 

Credit Scoring: An Early Adopter  

Credit scores are used to help determine if a borrower is likely to repay a loan or credit card in a timely 
fashion.  Some of the earliest commercial applications of AI within finance addressed this market need. 
Driving factors for using artificial intelligence to derive credit scores include: 1) improving the process of 
assessing creditworthiness and 2) developing new approaches to evaluate people with limited credit history, 
or who been rejected in the past when traditional credit models were used.   
 
FICO is a global analytics software firm that has historically used various “big data” and algorithmic 
approaches to predict consumer behavior which is used in the development of credit scores. Its use of AI in 
this area led to FICO’s first AI related patent, which was granted in 1998.  Recent efforts by FICO include using 
artificial intelligence to improve their credit card churn model.   In this use case, FICO data scientists can 
develop a better understanding of the interaction between recency and frequency of credit card usage. The 
business objective is to create better retention strategies which should result improve profitability.  
 
Scott Zoldi, FICO’s Chief Analytics Officer, provided pragmatic views of AI during a panel discussion at the 
2017 LendIt USA conference where he said: 
 

 “Innovation is great, but you don’t want to naively throw in a lot of new data sources ––many of 
which may not be permissible in credit decision-making, and might be easily manipulated (like social 
media data) –– into an AI model that comes up with a score that may not be explainable.” 



 
Artificial Intelligence in Finance:  The Road Ahead   
May 2018 
 

www.FuturePerfectMachine.com 7 of 21                                    Paul Dravis 
San Francisco, CA  paul@dravis.net     

 
Credit Karma is personal finance organization working with large data to support various consumer needs. 
Ryan Graciano, the firm’s chief technical officer shared the following comments at the Collision 2017 
conference:  
 

“AI is definitely over-hyped. The promise of AI is generalizable intelligence, the ability to not only 
learn but to reason, to pattern match, to interact, and I think what we have today is best described as 
artificial narrow intelligence. ANI is actually amazing and deserving of the hype, [ANI is] very good at 
doing one very specific thing in a probabilistic fashion … ANI is transformational to your business if 
you use it correctly.”  

 

J.P. Morgan and AI/Machine Learning 

As an industry leader in global finance, J.P. Morgan operates across many facets of the financial services 
industry. Artificial intelligence related comments from its 2016 Annual Report include: 
 

“Machine learning offers another exciting opportunity to drive new capabilities for the firm and our 
customers and clients. Machine learning technology provides insights about data without needing to 
pre-program algorithms. Machine learning technology actively learns from data with the goal of 
predicting outcomes …  

 
“We are only at the very beginning of tapping the potential capabilities of machine learning and its 
benefits to our business.” 
 

The COiN system is one AI use at J.P. Morgan.  The system analyzes legal documents and extracts important 
data points and clauses. In its initial implementation, it reviewed 12,000 annual commercial credit 
agreements within seconds. The firm’s traditional manual approach took up to 360,000 hours to complete. 
 
The Emerging Opportunities Engine (EOE)  helps the firm identify potential follow-on equity offerings by 
analyzing financial positions, market conditions and historical data. Based on EOE’s initial success in Equity 
Capital Markets, the firm is expanding this approach to other opportunities such as Debt Capital.  This 
strategy will leverage predictive analytics based on client financial data, issuance history and market activity. 
 
Other AI driven projects at the firm will likely focus on fraud and cybercrime detection and prevention, 
developing trading strategies for clients and optimizing client service channels.  
 
During a keynote presentation at The Trading Show New York 2017, Rajesh Krishnamachari, a Vice President 
at J.P. Morgan’s Quantitative and Derivative Strategy team discussed the need to integrate high tech 
approaches with real world dynamics. He noted that most members of his team have a PhD in applied 
mathematics, computer science or statistics, and said: 
 

“[but our quantitative skills] do not discount the value of fundamental knowledge, because the 
fundamental narrative does not change – we’re still looking at data inputs such as GDP, what central 
banks are doing and geopolitics … When a PhD joins the team, I assume that I’m going to train them 
on economics and finance, rigorous mathematics might not lead you to the right answer, so even 
when you hire people with the backgrounds I mentioned, you have to make sure they have the right 
markets intuition …  

 
“Machine learning is just advanced statistics from a computational perspective, classical tools are 
still valuable in the age of machine learning and artificial intelligence.” 
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China’s Baidu Partners to Expand AI Reach in Finance 

 
China’s Baidu Inc recently announced that it will sell a majority stake in its Financial Services Group for about 
$1.9 billion to a consortium led by TPG Capital Management LP and Carlyle Group LP, as it seeks funding to 
take on established fintech firms in China. The unit, which will be renamed Du Xiaoman Financial has a 
payment wallet, an online credit service and an online wealth management platform.   
 
Guang Zhu, SVP at Baidu and general manager of the financial services business, will become CEO said,  
 

 “In the coming age of FinTech, Du Xiaoman will leverage the technological capabilities of Baidu AI 
to partner with financial institutions and provide technology-driven, trustworthy financial services 
to consumers in China. 

 

Changing the Investment Research Process 

Investment research is a business function incorporated into the roles of fundamental analysts, equity long-
short managers, macro investors and systematic traders.  Increasingly, AI driven solutions are being 
incorporated into the research process.   
 
Cambridge, MA based Kensho Technologies, Inc. is one of the organizations addressing this market need.  
The firm’s systems analyze many data sets and market-moving information flows to identify correlations 
between world events and their impact on asset prices.  During a presentation at the 2016 Milken Global 
Conference in Beverly Hills, Daniel Nadler, the firm’s chief executive said: 

 
“Analysts, young associates, vice presidents —  anyone whose job is moving a column of data from 
one spreadsheet to another is going to get automated … Those people are not going to have jobs.”  

 
The firm’s AI systems are used by many government and commercial institutions including Wall Street trading 
desks and investment banks such as Goldman Sachs, J.P. Morgan and Morgan Stanley. [NOTE: In March 
2018, Kensho was acquired by the ratings agency S&P Global for $550 million.] 
 
New York based Accern is another firm focused on the investment research business opportunity.  Accern’s 
technology helps its clients reduce the manual process of accessing news from multiple sources and helps in 
the identification of actionable news stories. The firm’s automated AI solutions gather information from over 
1 billion public news websites, blogs, social media websites and public financial documents such as SEC 
filings. Accern’s clients include institutional investors and quantitative hedge funds.  

 
As Hedge Funds Lean-In 

Hedge funds have been industry leaders in applying the latest technology innovations to improve their 
business processes.  Firms using AI-based models and services include Bridgewater Associates, Renaissance 
Technologies, DE Shaw, Two Sigma, Winton Capital Management, Schonfeld Strategic Advisors, PDT 
Partners, Man Group and Citadel, among others.   
 
These firms operate state-of-the art computing infrastructures that support racks of data servers, cutting 
edge computing processors and high-performance networking systems.  Their AI engines consume massive 
amounts of information and their data scientists develop and refine algorithms that adapt to market 
conditions and learn from experience, while trying to reduce the amount of human intervention. 
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According to a Barclays PLC survey, about 62% of hedge funds use some form of AI process to address needs 
such as  collecting real-time financial information from global financial markets, seeking the best way to 
execute trades, identifying market momentum and scanning information sources for signals and obscure 
patterns that may change market direction.  
 
Luke Ellis, CEO of Man Group Plc, a London based firm with over $103.5 billion of assets under management 
said during a 2017 Bloomberg News interview, 
 

 “If computing power and data generation keep growing at the current rate, then machine learning 
could be involved in 99 percent of investment management in 25 years … It will become ubiquitous in 
our lives. I don’t think that machine learning is the answer to everything we do. It just can make us 
better at a lot of things that we do.”  
 

Bring cryptocurrency services to the market, Numerai is a decentralized hedge fund that incorporates 
machine learning with crowdfunding.  In this process, data scientists share market models and compete for 
investment performance. The firm’s platform uses blockchain technology to provide a trustless relationship 
between Numerai and the data scientists. 
 

 

AI Sentiment at Credit Suisse  

During Sept. 2017, Credit Suisse launched the Credit Suisse RavenPack Artificial Intelligence Sentiment (AIS) 
Index based on its collaboration with RavenPack to create quantitative investment strategies from news 
analyses leveraging RavenPack's artificial intelligence algorithms.  This is the firm’s entry into the growing 
field of AI driven investment analysis.  
 
The AIS Index uses big data analytics to make sector allocation decisions that are tradable and can be 
executed in a systematic fashion. This approach, which focuses on US large-cap stocks, is based on sentiment 
scoring extracted from news data by RavenPack's artificial intelligence algorithms. 
 
Elaine Sam, Credit Suisse’ Head of Equity Derivative Sales for the Americas said:  
 

"The Index offers an innovative means to obtain exposure to asset allocations that are systematically 
selected by sophisticated data-driven analysis" 
 

Armando Gonzalez, RavenPack’s President and CEO said: 
  

"Big data and artificial intelligence present a huge opportunity for the financial services industry, and 
this milestone collaboration with Credit Suisse shows the increased value our news analytics can 
provide to equity investors."  

 
Chatting with Chatbots  

Chatbots  use speech recognition or text-based interfaces to simulate human conversation in customer 
service or information acquisition uses. AI chatbots are part of services such as Google Assistant and are 
increasingly used in business applications, websites, and messaging platforms.  HSBC has developed “Amy”, a 
customer service Virtual Assistant Chatbot. Amy provides support to customers’ inquiries in English, 
Traditional and Simplified Chinese. Future iterations of Amy will enable seamless human interaction.   
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American Express has incorporated AI in its “Amex bot for Facebook Messenger” service which enables 
select U.S. Consumer and OPEN Card Members to obtain on-demand answers to queries about account and 
card information.  Other firms planning to deploy chatbots include Bank of America and Royal Bank of 
Scotland.  More broadly, chatbots are being used support on-line shopping, interaction on social media 
channels, managing  account information, reviewing credit scores, alerting customers about upcoming 
payments, supporting interactive budgeting and modeling processes and product promotions.  
 

As Robo-Advisors Enter the Market … 

Historically, providing financial advice has been a process driven by developing a personal relationship 
between a client and their financial consultant. A change in this dynamic took place with the introduction to 
robo-advisors, which are systems that provide automated, algorithm-driven financial planning services with 
minimal human interaction.  
 
Initially, robo-advisers were viewed as a low-cost way to attract individuals who did not yet have enough 
money to make individual personal management worthwhile. Today, increasing numbers of consumers are 
more comfortable interacting with computer systems to address their needs. Players in the robo-advisor 
market include Betterment, Wealthsimple and Wealthfront. Most financial companies including Morgan 
Stanley, Goldman Sachs, Wells Fargo and Bank of America’s Merrill Lynch unit, J.P. Morgan, E*Trade, 
Schwab, TD Ameritrade are pursuing rob-advisor  service strategies.  
 

… Robotic Bankers could be a Game Changer 

Artificial intelligence enabled robotics may be an industry game changer.  Early movers pursing the “robotic 
banker” approach are Asian-based financial firms.  In 2014, the Bank of Tokyo-Mitsubishi UFJ introduced 
NAO, a robot that could speak 20 languages, analyze behavior and facial cues to help address responses to 
client queries, access information on over five million clients and 100 financial products.  During the same 
year, Mizuho Bank introduced Pepper, a robot developed by Softbank.  
 
Chart 4: Robotic Banking in Japan 

 

Source: Softbank Robotics 
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Addressing Know Your Customer (KYC) and Anti-Money Laundering (AML) 
Requirements 

As commerce has become more global and risks have increased, governments have implemented more Know 
Your Customer (KYC) and Anti-Money Laundering (AML) regulations.  While some financial organizations 
exited businesses to avoid the challenges of KYC/AML compliance, others have adopted new processes while 
seeking way to leverage technology with increasing interest in AI.     
 
Notably, the U.S.’s Financial Crimes Enforcement Network has been using its FinCEN Artificial Intelligence 
System since 1993 to identify high value leads money laundering investigations.  At that time, members of 
the U.S Department of the Treasury, in their report “The FinCEN Artificial Intelligence System: Identifying, 
Potential Money Laundering from Reports of Large Cash Transactions said:  
 

“FAIS has been in operational use at FinCEN since March 1993 by a dedicated group of analysts, 
processing approximately 200,000 transactions per week, and during which time over 400 
investigative support reports corresponding to over $1 billion in potential laundered funds have been 
developed. FAIS unique analytical power arises primarily from a transformation of view of the 
underlying data from a transaction oriented perspective to a subject (i.e., person or organization) 
oriented perspective.” 

 
More recently, HSBC started piloting technology from organizations such as Ayasdi Inc, to automate various 
KYC/AML compliance processes.  Royal Bank of Scotland is working with Vocalink to scan small business 
transactions for fake invoices and attempted fraud.  Denmark’s Danske Bank is working with Teradata’s 
Think Big Analytics unit to scan thousands of transactions in real time and Singapore’s OCBC is partnering 
with BlackSwan Technologies and Silent Eight to improve its investigation of suspicious transactions. 
 

Systems for Fraud Detection and Market Manipulation 

Increasing processing power, the growth in data and the move to cloud computing have challenged 
cybersecurity efforts at many organizations. As data breaches become more prevalent and vulnerabilities 
increase, systems that “learn” from experience and become more secure over time have significant appeal. 
Fraud detection solutions are already beginning to incorporate the benefits of AI.  
 
Lloyds Banking Group is using AI for online fraud prevention and Gill Wylie, chief operating officer at the 
firm’s group transformation group said: 
 

 “We use models that can detect when the person logged in to our online banking is not the 
customer, but rather a fraudster, or even a ‘bot’. This helps us stop the fraudsters in their tracks.” 

 
Digital Reasoning develops algorithms that can be used to scan internal e-mails and help prevent fraud.  In 
the firm’ s recent round of funding raised $30 million from investors such as BNP Paribas, Barclays, Square 
Capital, Goldman Sachs, Nasdaq, Lemhi Ventures, HCA, and the Partnership Fund for New York City.  Tim 
Estes, the firm’s president and founder, said:  

 
“The new investment will enable us to use our AI technology to turn all forms of 
communications data – including now audio and voice data – into discoverable, 
understandable, and actionable insights that help to accelerate customer-centric data 
strategies in the world’s largest Enterprises.”   
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Compliance with the European Union’s General Data Protection Regulation 

The European Union’s General Data Protection Regulation, effective May 25, 2018, requires companies that 
collect data on citizens in EU countries to provide a “reasonable” level of protection for personal data. Non-
compliance can result in fines of up to 4% of a firm’s global revenues.   
 
Becoming GDPR compliant requires a comprehensive understanding of where data is stored and how it is 
used. The regulation’s interpretation of personal data is broad, covering identity information, IP addresses 
and cookies, biometric data, sexual orientation, and more. Compounding the challenge is that personal 
information is distributed across data centers, cloud platforms, business partner systems and sources such as 
email, social media, and financial transactions.   
 
Key provisions of the General Data Protection Regulation include: 1) Increased Territorial Scope -  applies to 
all companies processing the personal data of data subjects residing in the Union, regardless of the 
company’s location, 2) Penalties -Organizations in breach of GDPR can be fined up to 4% of annual global 
turnover or €20 Million (whichever is greater) and applies to both controllers and processors -- meaning 
'clouds' will not be exempt from GDPR enforcement. 3) Breach Notification -  Data breach notification must 
be done within 72 hours of becoming aware of the breach, and 4) Right to be Forgotten - Also known as Data 
Erasure, the right to be forgotten entitles the data subject to have the data controller erase his/her personal 
data, cease further dissemination of the data, and potentially have third parties halt processing of the data. 
 
AI may not be a “magic bullet” in achieving GDPR compliance, but AI driven solutions may be helpful.  Silicon 
Valley based Informatica is among the firms providing AI solutions to the market need with its Compliance 
Data Lake solution.  Chart 5 addresses the scope of GDPR compliance. 
 
Chart 5: Scope of General Data Protection Regulation 

 

  
Source: EU 
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Pursuing Operational Productivity Gains 

While less glamorous than some front office use cases, applying AI to automate customer communication 
workflows and back-office operations tasks that are considered routine, mundane, labor intensive and 
repetitive can result in significant payback by lowering error rates, increasing turnaround time and reducing 
costs.  Also, processes such as customer education, new customer orientation, and communications 
management become a lot more personalized with the help of these AI tools. In addition, in the areas of legal 
compliance, new product designs and process updates which require changes on communications and 
workflows, AI tools can help to implement changes in a near real-time manner. 
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Risks: Bias, Data Quality, Transparency and Skills 

Bill Gates, Stephen Hawkins, Elon Musk, Mark Zuckerberg are among the luminaries that have shared their 
views on the impact and opportunities that AI may present to the human race.  At the same time, AI solutions 
continue to be built, financial firms continue to deploy them, and policy makers continue to assess their 
benefits and risks.   
 
Chart 6: Will AI create a HAL 9000? 

 

 

Source: 2001: A Space Odyssey 

 
Mustafa Suleyman Co-founder, DeepMind (acquired by Google in 2014) shared the following concerns in his 
article “In 2018, AI will gain a moral compass” (Wired Jan. 8, 2018): 
 

 “the successful integration of AI technologies into our social and economic world creates its own 
challenges. They could either help overcome economic inequality or they could worsen it if the 
benefits are not distributed widely. They could shine a light on damaging human biases and help 
society address them, or entrench patterns of discrimination and perpetuate them. Getting things 
right requires serious research into the social consequences of AI and the creation of partnerships to 
ensure it works for the public good.” 

 
Oren Etzioni, chief executive of the Allen Institute for Artificial Intelligence shared the following comments 
in “How to Regulate Artificial Intelligence” New York Times (Sept. 1, 2017):  
 

“I propose three rules for artificial intelligence systems that are inspired by, yet develop further, the 
“three laws of robotics” that the writer Isaac Asimov introduced in 1942 …  
 
“First, an A.I. system must be subject to the full gamut of laws that apply to its human operator. This 
rule would cover private, corporate and government systems …  
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“My second rule is that an A.I. system must clearly disclose that it is not human …  
 
“My third rule is that an A.I. system cannot retain or disclose confidential information without explicit 
approval from the source of that information. My three A.I. rules are, I believe, sound but far from 
complete. I introduce them here as a starting point for discussion …   
 
“A.I. is coming. Society needs to get ready.” 

 

As the Demand for Data Increases 

At their core, AI systems are algorithms that parse data and extract patterns to make predictions that 
hopefully result in a better decision-making process. AI techniques are increasingly being integrated into a 
wide variety of technology solutions including search engines, facial recognition applications and digital 
assistants. Generally, the more data these systems consume, the “smarter” the systems become. For this 
reason, many organizations want to gather increasing amount of data about their customers and users.   
While the Facebook /Cambridge Analytica scandal highlighted big data and privacy issues, the implications 
for appropriate data access and use by AI applications may be significant. 
 

AI Needs to Get Smarter 

But artificial intelligence systems are only as “smart” as the quality of the data they access and the way the 
data is interpreted.  Variations in data quality, data sources and how the data is interpreted can lead to 
unexpected outcomes. Missteps performed by artificial intelligence systems continue to grow. When Google 
introduced image recognition software into its Photos application, some inquiries identified black people as 
"gorillas." Experiments by Carnegie Mellon University found that fewer women than men were shown online 
ads for jobs paying over $200,000. Today, fake news continue to challenge Facebook and Google. 
 
These and other mistakes reveal that AI systems can incorporate the tastes, biases and oversights of their 
human creators.  While an “in math we trust” approach may be reassuring to some developers, the industry 
is increasingly aware that computer programs are not always objective and artificial intelligence applications 
may be more prone to human biases because of their interpretive nature. Finance applications have the 
additional challenges of addressing behavioral biases inherent in the investing process.  
Another challenge that AI faces is that AI developers tend to be protective of how their systems work and 
treat their algorithms as trade secrets. With a traditional software program, when an error or design flaw is 
discovered, the repair process is relatively straightforward.  This may not be the case with AI. 
 

Closing the Transparency Gap 

AI systems are known for their lack of transparency.  As a result, determining responsibility when problems 
arise may be a complicated process. AI system development is different from traditional coding and part of 
the “secret sauce” is about training algorithms as well as writing the software. Even some AI developers 
concede that they cannot predict with exact precision their decision-making process and what results their 
systems will deliver. 

 

The Challenge of Custom Chips 
 
Firms such as Amazon, Apple, Google are developing custom processing chips to help optimize their AI 
efforts. Because of their proprietary use, they may not be as rigorously tested for computational flaws or 
security risks as chips that are in more broad-based deployments.     
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Addressing Some of AI’s Challenges 

While policy makers may seek AI specific regulations to address some for the industry’s challenges, a more 
prudent approach may be to view AI as a tool and incorporate its use and potential liabilities within existing 
regulatory frameworks. A unique challenge for finance industry innovators is navigating the sector’s 
extensive regulatory environment. As AI players seek to bring value to the industry, it is also important for 
them to actively engage with regulatory staff to improve their understanding of the technology and how it 
can best be applied. 
 
Industry focused organizations and advisory bodies are being forming to increase transparency, develop best 
practices and address varied concerns. The following table provides a small selection of these organizations. 
 
Table 4: Industry Advisory Organizations: A Sampler 

Organization Description 

Partnership on 
Artificial Intelligence 

- Partnership between Facebook, Amazon, Google, IBM and Microsoft to address some of the 
concerns that have developed as the use of artificial intelligence has grown. Goals of the 
Partnership on AI include addressing the ethical issues of artificial intelligence and developing 
review processes for AI before solutions are introduced into the marketplace. 

OpenAI - Initiative backed by Elon Musk and industry participants that is focusing on making AI more 
transparent, expanding its use and reducing the potential for unexpected negative outcomes. 

AI Now Institute - Associated with New York University - is an interdisciplinary research center dedicated to 
understanding the social implications of artificial intelligence. The group focuses on four areas: 1) 
rights & liberties, 2) labor & automation, 3) bias & inclusion and 4) safety & critical infrastructure 

Source: Various 

 

Reducing Bias Requires more Oversight 

Bias in databases, application logic and system design will likely be a persistent challenge for the AI industry.  
While increasing the size of data sets may improve some situations, it may amplify the problem in others.  
Additionally, not all solutions may have access to increasing amounts of data. Applying broader industry 
scrutiny may be helpful in avoiding unilateral manipulation and mistakes. 
 

Skills are in Limited Supply 

Also, skilled and knowledgeable AI resources remain in limited supply across many facets of the AI 
ecosystem, including change management, quality control, data security and more.  This has resulted in 
significant competition for talent by both technology and financial organizations. Addressing this challenge 
will require a mix of education, time, and better understanding of the technology and its dynamics among 
key stakeholders in the industry.  
 

Data Quality is Important  
 
Fundamentally, the burden is on us as humans to prevent AI systems from amplifying negative tendencies as 
humans develop, train and deploy AI systems. The adage “garbage in, garbage out” applies to AI systems as 
well. 
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Conclusions 

In 1969, John McCarthy (who coined the term Artificial Intelligence), along with Patrick Hayes, highlighted 
some of AI’s challenges in their research paper “Some Philosophical Problems from the Standpoint of 
Artificial Intelligence”, which said: 
 

” A computer program capable of acting intelligently in the world must have a general representation 
of the world in terms of which its inputs are interpreted. Designing such a program requires 
commitments about what knowledge is and how it is obtained. Thus, some of the major traditional 
problems of philosophy arise in artificial intelligence.” 

 

Technology and Global Growth will Drive Demand  

The growth of big data, increases in processing power, flexible cloud platforms, the expansion of global 
commerce and changes in the regulatory landscape are factors driving opportunities for artificial intelligence 
solutions.  In addition, the efforts of firms such as Alibaba, Amazon, Apple, Baidu, Facebook, Google, IBM 
and Microsoft have increased awareness of both AI’s opportunities and its risks.   
 

Impact of Change is Hard to Predict 

The impact of AI on the financial services industry (and beyond) will likely be dramatic.  Some jobs will be 
displaced, others will be reshaped, and new employment opportunities will be created. While the pace of 
change is hard to predict, structured/operational tasks will likely have the greatest success, while subjective 
tasks such as portfolio management may be more challenging.  
 

There is Much to Learn 

Artificial intelligence is still at an early stage of commercial adoption within finance and other industries. To 
manage risks and reduce the impact of unexpected outcomes will require 1) better systems planning, design 
and testing, 2) oversight by business managers and regulators, 3) diligence by users and customers.  
The Bottom Line: AI will transform the finance industry and the global economy in the coming years.   
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Terms to Know 
Term Description 

Algorithm - Formulas and/or programming commands used to solve problems with artificial intelligence. 

AML/KYC 
compliance 

- Regulations addressing Anti-Money Laundering (AML) and Know Your Customer (KYC) dynamics. 

Artificial 
intelligence 

- A field of computer engineering that focuses on creating systems capable of gathering data and 
making decisions and/or solving problems. 

Chatbot - Software designed to simulate a conversation with human users by communicating through text 
chats, voice commands, or both.  

Cognitive 
computing 

- A computerized model that mimics the way the human brain thinks. It involves self-learning through 
the use of data mining, natural language processing, and pattern recognition. 

Data Mining - The examination of data sets to discover and mine patterns from that data that can be of further use. 

Data science - An interdisciplinary field that combines scientific methods, systems, and processes from statistics, 
information science, and computer science to provide insight into phenomenon via either structured 
or unstructured data. 

Deep learning - Deep learning is what happens when a neural network gets to work. As the layers process data the AI 
gains a basic understanding. You might be teaching your AI to understand cats, but once it learns 
what paws are that AI can apply that knowledge to a different task. Deep learning means that instead 
of understanding what something is, the AI begins to learn “why.” 

Financial 
Crimes 
Enforcement 
Network 
(FinCEN) 

- A bureau of the United States Department of the Treasury that collects and analyzes information 
about financial transactions in order to combat money laundering, terrorist financiers, and other 
financial crimes. 

Machine 
learning 

- A method of data analysis that uses statistical techniques to give computer systems the ability to 
"learn" with data, without being explicitly programmed 

Natural 
language 
processing 

- It takes an advanced neural network to parse human language. When an AI is trained to interpret 
human communication it’s called natural language processing. This is useful for chat bots and 
translation services, but it’s also represented at the cutting edge by AI assistants like Alexa and Siri. 

Neural 
network 

- Networks are designed to be very similar to the human nervous system and brain. It uses stages of 
learning to give AI the ability to solve complex problems by breaking them down into levels of data. 
The first level of the network may only worry about a few pixels in an image file and check for 
similarities in other files. Once the initial stage is done, the neural network will pass its findings to the 
next level which will try to understand a few more pixels, and perhaps some metadata. This process 
continues at every level of a neural network. 
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Our weekly note, the FPM advisor may be of interest. 

The content is short, concise and timely. Recent topics covered in our weekly note include: 
 

▪ Responsible AI at Microsoft and Google, and a Break-in at Berkeley 

▪ Mark Zuckerberg and Al Franken on Privacy 

▪ Amazon's Jeff Bezos on Pursuing High Standards, Writing Memos and Perfect 
Handstands 

▪ On Scooter Wars in San Francisco 

 
To subscribe to the weekly note, click here 
 

 

https://live.us16.list-manage.com/subscribe?u=4f40f3123f6483491c8df4967&id=1d2d9f8388

